Building an Agroecological Process towards Agricultural Sustainability: A Case Study from Southern Spain by González-Rosado, Manuel et al.
agriculture
Article
Building an Agroecological Process towards Agricultural
Sustainability: A Case Study from Southern Spain






B. Building an Agroecological Process
towards Agricultural Sustainability:
A Case Study from Southern Spain.





Cristina Quintas-Soriano and María
D. López-Rodríguez
Received: 17 September 2021
Accepted: 17 October 2021
Published: 19 October 2021
Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-
iations.
Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).
SUMAS Research Group, Department of Agricultural Chemistry, Soil Science and Microbiology,
Faculty of Science, Agri-Food Campus of International Excellence—ceiA3, University of Cordoba,
14071 Cordoba, Spain; mgrosado@uco.es (M.G.-R.); a52aghuj@uco.es (J.A.-H.)
* Correspondence: qe1paall@uco.es (L.P.-A.); beatriz.lozano@uco.es (B.L.-G.)
Abstract: The urgent need to implement agricultural systems that provide greater sustainability
and resilience to the challenges of the climate change process has meant that alternative paradigms
for agri-food systems and agriculture have become more relevant in recent times. In this study,
we present the building process and consolidation of an agro-ecological project (Extiercol) in a
rural area of southern Spain, with a prolonged depopulation process and close connections to
nearby urban areas. Through participatory action research, the specific objectives of this study are
(1) to describe the agroecological collective process from its creation by a youth association to its
establishment as a viable agricultural project; (2) to identify the drivers for the development of this
type of transition process towards agricultural sustainability and (3) to analyse urban-rural alliances
in the establishment of agroecological projects. Finally, the replicability of this project was assessed,
with a special focus on the main barriers to be addressed in order to implement this agricultural
system such as difficult to land access or a negative perception of sustainable management by farmers.
Through this study we have shown how the connection between the food production area and nearby
urban areas can be achieved through an agroecological project.
Keywords: sustainable agriculture; rural-urban interaction; agroecology; youth; human-nature
connectedness; sustainability transitions; depopulation
1. Introduction
Agricultural land comprises 9.1% of the territory in Spain [1]; in these areas, the
transition from organic to conventional agricultural systems took place within a short
period of time in the 20th century [2]. In Spain, agricultural workers decreased from
48.5% of the working population in 1950 to 4% in 2019 [3], and the rural labour surplus in
this process of agricultural system transformation was crucial in the different processes
of industrial and tourist development that took place in Spanish and European urban
areas. Thus, there was a link between urban growth and expansion; capital accumulation;
concentration of the means of production, technologies, innovations and power and the
configuration of decapitalised spaces characterised by unemployment, a lack of productive
structure, sluggish economic activity and population decline in rural areas [4]. In this
context, a territorial relationship of domination and inequality is re-created in which
the rural areas are isolated and reduced to a dependent and submissive space for the
extraction and production of resources and labour. On the other hand, with this continuous
urbanization process, a separation between primary production and consumers is fostered
over time [5], with a disconnection from local biological cycles of production and the
traditional knowledge related to these production processes.
In rural areas, the agricultural sector and primary agri-food processing activities are
key elements in territorial functionality, both in rural development and environmental
terms. The fight against depopulation in economically disadvantaged rural areas and
the promotion of agri-food activities that are linked to endogenous productive resources
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have long been among the objectives of EU policies [6]. More recently, the introduction
of ‘greening’ measures in the 2013 EU’s Common Agricultural Policy (CAP) reform was
intended to reduce the environmental effects of agricultural intensification; however, these
measures have had limited environmental impacts [7,8]. In European agricultural policies,
the productive functionality of agricultural activities seemed to lose weight among these
objectives [9] because there is a growing emphasis on the ecosystem services provision.
In addition, there has recently been an increase in social awareness and policies towards
more sustainable production models that are local or regional in scale and increase food
security [10,11]. In this paradigm, the link between the supply of local agricultural products
and the provision of ecosystem services may be one of the keys to a future shift towards
more sustainable regional agroecosystems. In this sense, according to [12] “The agroecosys-
tem is regarded as an epistemological tool for creating an ontology or representation of
agriculture based on a system view”. For this purpose, the ecosystem services valuation
and an equitable value chain with farmers seem to be fundamental aspects.
Limiting global warming to 1.5 ◦C above preindustrial levels would require major
reductions in greenhouse gas emissions in all economic sectors [13]. At the same time,
climate change adaptation and mitigation is one of the greatest challenges facing food
production and consumption in the world [14]. Increases in agricultural intensification on
a regional and global scale generates serious environmental impacts, such as the reduction
of biodiversity [15,16], an increase in greenhouse gas emissions [17], soil degradation [18],
as well as a decrease in food security and an increase in the dependence on external re-
sources [19]. Agriculture is one of the main sectors in the emission of greenhouse gases
worldwide; in Spain, this sector is responsible for 12% of total emissions, and they have
increased by 8% since 1990 [20]. However, the agricultural sector has a great potential
to contribute to the reduction of emissions and become a key sector for mitigating the
effects of climate change [21].Sustainable management practices implementation are not
only important to mitigate CO2 emissions and increase the C sequestration rate in agri-
cultural soils [22] but also to enhance soil organic matter sustainable practices to improve
soil quality by increasing soil fertility [23–25], water holding capacity [26,27] resistance
to prolonged drought periods [28] and erosion processes [29]. The implementation of
sustainable management practices will be of crucial importance to achieve the objectives of
the European Green Deal [30] and Horizon Europe Mission on Soil health and Food [31].
However, a real assessment of the sustainability of these kinds of production models must
be accompanied by a regionalization of production involving the reduction of the distance
travelled by agricultural products from the production area to the consumption area, par-
ticularly when designing climate change mitigation strategies [30]. In addition, promoting
regional consumption of local agricultural products would have a positive effect on the
reduction of the regional carbon footprint since transporting local production produces
lower greenhouse gas emissions [32–35].
More agricultural sustainability models are necessary; furthermore, agri-food systems
and farming have gained greater importance in recent times in the fight against climate
change [36–38]. In this sense, the implementation of agroecological production systems
can be an interesting alternative in the search for sustainable production models that can
generate employment in rural areas and serve to connect society with the sustainable use
of agroecosystems as well as contribute to the Sustainable Development Goals [39–44].
Agroecology aims a holistic view of agricultural systems sustainability, based on the
participatory interaction between traditional knowledge and modern science, in order
not only to reduce environmental impacts but also to serve the socio-economic needs of
farmers and the society [45]. Agroecology promotes the recovery of the logics and practices
of local knowledge as a strategy for sustainability [46]. The potential for rural development
and population fixation are among the virtues that this approach claims for itself [47].
Agroecological management systems would enhance the territorial functions of rural areas
as a space for the ecosystem services provision as well as food quality.
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In the Andalusian region, high urban-rural connectivity, a population spatial distribu-
tion with a large number of medium-sized cities that act as the backbone or articulators of
the territory [48] and the high agronomic potential mean that sustainable agroecological
strategies of local consumption and increased food security are a priori winning strategies.
Although there is great potential and a large number of small-scale local agroecological
experiences throughout the region, there is no regional strategy to strengthen these ele-
ments in order to develop local and sustainable consumption. In this sense, the expansion
of monoculture, such as olive cultivation, and the decline of small and medium-sized
livestock farms that provide local resources for the organic fertilisation of agricultural soils
may be one of the major handicaps in the implementation of this regional strategy.
The purpose of this study was (i) to describe the agroecological collective process
from its creation by a youth association to its establishment as a viable agricultural project;
(ii) to identify the drivers for the development of this type of transition process towards
agricultural sustainability and (iii) to analyse urban-rural alliances in the establishment of
agroecological projects. Furthermore, this research aims to identify an agricultural system
to promote more efficient types of farming within the regional agri-food system detailing
practical aspects, addressing the problems and discussing the impact of the project, in
order to improve territorial food security and connect society to the sustainable use of
agro-ecosystems.
2. Materials and Methods
2.1. Study Area
The agroecological study EXperiencias en TIERras COLectivas (Extiercol) is located in
the municipality of Cuevas del Becerro (Figure 1). The municipality has an extension of
16 km2 and is in the northwest of the Málaga province (Andalusia, Spain), 80 km from the
Málaga capital. Cuevas del Becerro has traditionally been considered the northern gateway
to the Serranía de Ronda. It is an area at the intersection of two regional units, Serranía de
Ronda and the Guadalteba-Antequera region, and has physical elements and characteristics
common to both areas since it is an extension of the Antequera depression but includes
limestone reliefs at medium altitudes characteristic of the eastern area of the Serranía de
Ronda These common elements and characteristics extend beyond the physical level and
are mixed with the administrative level; on the one hand, the municipality is part of the
Comarca del Guadalteba in terms of joint services and strategic European development
plans, and on the other hand, it is clearly under the sphere of influence of the municipality
of Ronda (18 km away), although it is highly dependent on the economic dynamism of the
two most important conurbations in the south of Spain, Costa del Sol (43 km away) and
Málaga and its metropolitan area.
The study area is characterised by limestone relief with scarce vegetation and heights
above 700 m above sea level, while in the lower areas there is a predominance of loamy
and clayey soils that are crossed by De las Cuevas river and numerous small streams as a
consequence of the water sources from the aquifers located in the limestone formations
that form the relief of the municipality. The main agricultural land uses are dedicated
to extensive rainfed crops such as olive groves, almond and cereal crops, although there
are a great number of small recreational gardens around the village. The predominant
livestock farming in the region is extensive sheep farms and to a lesser degree goats and
horses. On the other hand, agrotourism is not a developed activity in the region although
rural tourism is growing with a large number of rural accommodations. Annual rainfall is
around 600 mm, the monthly distribution of rainfall is concentrated in the late autumn and
winter months, decreasing during the spring and becoming very scarce during the summer
season. The annual temperatures are characterised by a large thermal contrast between the
summer and winter months with frequent frosts in the cold months. The average annual
temperatures are around 14.3 ◦C, with a minimum of 7.5 ◦C in January and maximums of
23 ◦C in July on average.
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2.2. Study Area History
The demographic dynamics of the territory can be a useful indicator of the socio-
economic dynamics and, therefore, of the context and situation in which this project was
framed. The municipality had a total population of 1597 in 2020, a conseq ence f a
continuously declining population in the last 80 years.
In order to understand the local population evolution (Figure 2), it is necessary
to consider the economic dynamics of Cuevas del Becerro. This economic dynamic is
characterised by its dependence, during most of the 20th century, exclusively on agricultural
activity. In the municipality, this agricultural activity has not been c aracterised by its
dynamism and diversification; rather, it has remained dedicated to a little diversified
and constant production, dedicated especially to extensive cereal crops (mainly wheat) in
rotation with anise or chickpea, which, in recent decades, has been displaced as the main
c op by he olive tree.
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Figure 2. Total population (blue bars) and variation in total population in the given period (red bars)
in Cuevas del Becerro (1910–2020).
Agricultural activity employed, and still employs, the vast majority of the municipal-
ity’s population, most of them day labourers who only work during the harvesting season
and therefore experience a high level of seasonal unemployment, a situation that continues
to persist to the present day. Given the impossibility of employing the entire working
population in agriculture and the poor working conditions in this sector, a continuous rural
exodus began in the 1960s [49]. This situation was aggravated by the crisis of traditional
agriculture in the 1970s, which dee ened the co tinuous emigration that took place in
the municipality. This migratory dynamic has conti ued to the pres nt day, albeit with
lower total values that have not broken the continuity f the population drai , due to a
rapidly ageing population and low birth rates, which place the municipality, at present, at
the lowest total population value in recorded history with a 10% population loss in the last
decade (2011–2020).
2.3. The Creation of the Agroecological Project Experience on Colective Lands (Extiercol)
In the context analysed, the intention to initiate a project within agroecology was
born within the youth association ‘El Peñoncillo’ of Cuevas del Becerro. El Peñoncillo
is an association with a l ng tradition in the municipality since it was founded in the
1970s, in which young people from the village participate and carry out different activities
throughout the year. In September 2012, the decision to carry out this project was taken
in their assemblies where through this participation method weeklythe members of the
association met to decide what type actions to develop. Using this method of participation
a total of 14 members participated. The starting point was an initial diagnosis carried
out at the meetings by the members of the association and in consensus of all members.
T en in the assembly each member took the floor to express their evaluation, point of view
and opinion on a subject or problem that is likely to change [50] in this case conventional
agriculture and th possibility of starting an agro-ecologic l project. Finally, a working
group was created where several members developed the idea of the project and made up
the different sections to be formed. This group was formed by the voluntary subscription
of interested members of the association, a total of 5 members formed the working group.
From the beginning of the Extiercol project, an associative culture was present and
transmitted from ‘El Peñoncillo’ to Extiercol, involving the members of the association in
the start-up of the project and transferring the collective responsibility and management of
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the resources, promoting participative, horizontal and collaborative processes as opposed
to conventional models where individualistic, hierarchical and competitive dynamics are
predominant. For this purpose, in Extiercol project weekly meetings were held where
the work of the previous week was evaluated for the project members, and the work of
the following week was planned. In these meetings the planned work was distributed
among the members of the project so that each member was responsible for a task and then
explained the evolution of the work in the weekly meeting.
With regard to the methods for the information gathering in this study a participatory
action research methodology was applied [51] where the authors were an active part of the
process together with project members from the beginning to the current day participating
in the different processes, in decision-making and in the concrete actions to be developed
during research. Using the principles of a participatory action research the data collection
and analysis was carried out using a situational analysis tool, conducted face-to-face
with project members, which involved the systematic collection of detailed information
on everything related to the project from the workplace, procedures and strategies to
production, planning and sales.
3. Results and Discussion
3.1. Phase I: Project Initiation
As a first stage in 2012 (Figure 3), the members of this association decided to col-
lectively carry out a project within the Youth in Action programme established by the
European Parliament and of the Council for the period 2007–2013 [52].
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Youth in Action was a European programme for all young people aged 15–28 that
included a wide variety of actions aimed at youth organisations and collectives. It funded
different types of projects, cultural events, sports and non-formal educational activities,
i addition to promoti g the active p rticip tion of young people in society. In this
programme, different projects were presented across the European Union, and after a
selection process, the projects with the highest scores were funded.
Under the conditions of the Youth in Action programme, the members of the ‘El
Peñoncillo’ youth associ tion elaborated the Extiercol project. The design of Extierc l
project consisted of one year of training in theoretical and mainly practical aspects of
agro-ecological activity. The practical part covered the whole cycle of multiple vegetable
production (tomato, potatoes, peppers, aubergines . . . ), covering all possible aspects from
the most esse tial, such as collecting seeds, to the more complex, such as composti g and
processing vegetables.
The practical work was combined with theoretical and practical training mainly
related to the production of compost. The staff of specialists who conducted the training of
the Extiercol project was composed by professionals with long experience in implementing,
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developing and advising agroecological projects. Field visits to farms in the province of
Málaga under sustainable management were also scheduled. An interesting activity for
the Extiercol project members because it responds to their needs in the implementation of
sustainable practices and helps them to learn.
In this initial phase, the objectives of the Extiercol project were of a training character
with the subsequent possibility of generating employment. The aim was to train young
people in agro-ecological techniques, which would allow the reformulation of a sector with
historical importance in the economic and social evolution of the municipality. In January
2013, after going through the different administrative phases, the project was approved by
the European Commission and funded with 5000 Euros.
3.2. Phase II: Agroecological Process Begins: Training and Tool Access
After the Extiercol project was approved, a period was opened for the articulation of
a group of young people who would take the project forward; through open assemblies,
the project, its strategies and its objectives were explained to all the young people of the
village. The aim was to open up the project to the young people of the village, to integrate
them and not to close it exclusively to the members of the association. In these spaces for
participation, the group of young people who would develop the project was increased to
13 participants all of them without experience in agroecological activity, and the project
was started. The economic crisis, which further increased the unemployment levels in the
municipality (27.1% in 2011), favoured the interest of young people in Extiercol project.
With regard to the physical areas for the farm work (Figure 4), the project initially had
500 m2 of self-consumption gardens in the village, as well as a disused and deteriorated
municipally owned greenhouse which was added later and which the project members
adapted and transformed for agro-ecological activity. In Andalusia, access to resources such
as agricultural land and capital has been identified as the main barrier to initiation in the
farming sector, especially by young people who do not come from a family tradition linked
to agricultural activities [53]. This represents a great difficulty for generational renewal in
a highly ageing sector in Europe where, in 2016, for every farm manager under 40, there
were three farm managers over 65 [54]. In parallel to this, paradoxically, a long process of
land abandonment is taking place in Europe, which has important environmental, socio-
economic and landscape consequences [55–57]. The absence of generational renewal in
the agricultural sector could aggravate this trend in the following years, especially in arid,
semi-arid and mountain rural areas [58].
The project implementation process began with an intensive training process within
agroecology, with the organisation by the members of numerous courses, for which experts
in these alternative methods were used, dealing with all the aspects involved in agroecolog-
ical activity, highlighting the learning of the production of bio-inputs, using local resources,
which were intended to be applied as an input in agricultural production.
Through these methods and techniques, which were totally respectful with local
resources, the aim was to put the farmer in the middle of the decisions he makes on his farm,
breaking the dependence on inputs from industry. Therefore, the project initially focused
on learning how to produce their own bio-inputs (compost, mineral broths) with local
resources, which would allow them to achieve profitable and stable vegetable production.
To produce compost, ingredients from local farms were used, mainly sheep and horse
manure with abundant straw and mixed with wood ash and tree leaves collected in the
village.
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The results of this phase showed the importance of training in agroecological manage-
ment techniques and access to resources, especially land, as key factors for the initiation of
this agroecological experience, as these initial elements can be decisive for the implemen-
tation of an agroecological project. In this sense, the development of sufficiently relevant
strategies to promote these two key factors is currently lacking.
3.3. Phase III: Pro uction a d Comercializatoin
From 2014 onword, a crucial point in this experience took place, outside the funding
programme, the members decided to progress from agroecological learning to profession-
alising the agricutural activity. In this process, some of the initial members of the project
decided not t continue, leaving the total number of articipants at six. An aspect that
should be highlighted is the management of the collective project, which is a conflictive
aspect in continuous tran f rmation due to the different positions that can appear within a
heterogeneous gr up of people. Working collectively and taking decisions in ss mbleis,
aspects that were incorporated in o this initiative seem fundam nta , such as (i) a progres-
sive p ofessionalisation of the work, (ii) the construction of common rules that meet the
needs of the members a d he initiative and (iii) the c tion of work spaces within e
initiative, wher each person identifies a pe ific way with the task t be carried out.
At this point, good working dynamics were created and the cultivat on space was
kep und r con rol, establishing weekly work tasks among the m mbers of the project and
ke ping track of these activities in the meetings that took place within the project, moving
towards pr fessionalisation. A key factor in the progress from the learning phase to the
professionalisati n ph se in Extiercol was the leasing of 1.3 hect res of farmland. This land
was managed under the conventional system for rain-fed cereal cultivation, and the Extier-
col pr ject members transformed it into an agro-ecological space for multiple vegetable
cultivation. The adaptation of the farmland to agro-ecological management required a
significant effort not only in terms of economic resources but also in terms of personnel
work, due to the spontaneous vegetation removal, the installation of the irrigation system
and the application of compost to the farm. In this phase, the inflow of capital from the sale
of horticultural products was largely used for reinvestment, determining the progress of
the project since the cultivated land increase involved the sprinkler irrigation system instal-
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lation from the system of irrigation ditches that runs through the vegetable gardens around
the village and the purchase of agricultural machinery, a small tractor and equipment for
working in the fields. Management change from conventional to agroecological farming
systems involves a transition process [59] as a result of which farms are transformed into
resilient and sustainable agroecosystems under sustainable agricultural practices implying
crop diversification and low external inputs, and a reconnection between the farming sys-
tem and its ecological and social environment. The efforts of the Extiercol project members
were dedicated to a farmland that is not their property (five- year lease) with the insecurity
that this implies, because at the end of the contract they could lose the farm, especially in a
process of transition towards an agro-ecological model that requires the restoration and
improvement of the quality of degraded soils.
These typologies of small farms are generally more productive and contain a greater
diversity of crops and biodiversity than large farms, making them more resilient [60].
However, small farms have not been favoured by agricultural policies; in these sense, the
proposal for the new CAP, which will be in force between 2023 and 2027, still favours larger
farms because the bulk of payments are distributed on the basis of land area [61].
This farm lease increased the project’s scale, with more than 40 varieties of horticultural
crops grown throughout the year, and many of these varieties are local seeds. These seeds
have been recovered from the surrounding areas, many of them from the seed bank of
the Serranía de Ronda, this seed bank belongs to the Silvema Association, a non-profit
organisation that has been working since 1988 for the protection of the environment, and
others directly from farmers who maintain local varieties. Behind the use of these seeds was
not only independence from the seed industry and the idea of the farmer as a central agent
in decisions regarding his land, but there was also a differentiation from the conventional
market through these native seeds which, on many occasions, are not interesting for the
agri-food system for reasons that are far from the interests of consumers and are centred on
logistical and economic issues of large supermarkets and distributors. On the other hand,
local varieties of seeds have been demonstrated to be more resistant and adaptable to the
impacts of climate change [62].
In agroecological processes, direct, clear and flexible marketing chains are essential,
where trust and recognition of those involved play a decisive role [39]. In this case, the
generation process of these alliances was gradual, first in circles of friends and acquain-
tances and then extending to other people who were reached through word of mouth or
the many meetings, workshops, seminars etc. in which the Extiercol members participated.
As a result of participating in these events, groups of people committed to the project
were created who consume the food produced by the project on a regular basis, this being
the main marketing chain for the garden’s products. Currently, a network of 50 families
supports the project, mainly in Ronda and Málaga and is working on a partnership between
the project and consumers to create a formal organisation. The disconnection between
production processes and consumers has been identified as one of the factors leading to
unsustainable food consumption, especially in highly urbanised areas [63]. Under this
consumption model, the connection to the production processes and farm sustainability is
promoted, thus establishing interactions between rural and urban areas. Participation in
these consumer groups can increase social identity and awareness of the impact of collec-
tive actions. These aspects are pointed out as determinants in increasing environmental
awareness and thus the approach to environmental and sustainable processes [64].
Small shops, generally specialised, are an important ally, both as a point of contact
with consumers and as a space for selling garden produce. Weaving these alliances is an
essential aspect, as we find ourselves agents who, within the agri-food system, suffer the
consequences of an unequal power correlation. In addition the process of direct farmer to
consumer marketing outside of conventional sales channels is fundamental because with
direct sales, the profitability of production is higher due to the increase in the profit margin
of the product as a result of the elimination of intermediaries in the food chain.
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The crop diversification on the farmland determines the marketing system, which
involves two modalities, the box model with 6–7 vegetable varieties and the grouping of
consumers with the possibility of choosing variety and quantity. This second modality is
subject to the first, which the members understand to be more loyal and committed. With
three weekly delivery routes, one local, one to Ronda and one to Malaga, for groups of
consumers and shops, rural-urban alliances are essential to sustain an agro-ecosystem that
is consistent with its philosophy and healthy, conscious and responsible food. In this sense,
several studies have demonstrated the environmental and climatic benefits of diversified
farming, as well as seasonally and proximally produced food products [65–67].
In this phase, the relationship between Extiercol project and the consumers, the approx-
imation between the production and consumption phases have been shown to be essential
in the development of the agro-ecological project, being important the construction of
spaces for the meeting of both spheres. In these agro-ecological systems of production,
distribution and consumption, new alliances between farmers and consumers seem funda-
mental as an alternative proposal to organise the current agro-food system and towards
a new rural-urban relationship reconnected with nature. Consumer adaptation to this
production and marketing model is part of the agroecological strategy where the consumer
is aware of the process and maintains close contact with the production processes and the
advantages that derive from them. In this sense, the trust relationship between Extiercol
and the consumers has allowed the project to be supported from the beginning, without
the need to obtain official accreditation as agroecological land. For this reason, this model
is often restricted to consumers with a high level of environmental awareness; nevertheless,
it achieves a strong connection between producers and consumers [68].
3.4. Phase IV: Value Chain Increase
Since 2017, Extiercol has been committed to the processing of primary products as
a strategy to add new products that open up new marketing chains, complementing the
current ones and increasing the profitability of its productions. The objective was to
have a diverse offering of products, initially with small productions that allow not only
diversification of the agricultural activity but also expansion of the commercial capacity by
offering consumers a greater number of products.
The first step in this process of processing primary products was taken with olive oil
production. Since the 2016/2017 campaign, where the first tests were carried out, there
has been a continuous increase in the production and marketing of this product, which
has led to an increase from 538 litres of oil in the 2016/2017 campaign to 1556 litres in the
2020/21 campaign (Figure 5). The incorporation of new farmers from the area who, coming
from industrial agriculture, changed their olive grove management model to market their
production together with that of Extiercol, as well as the increase in the project’s olive
grove land with the leasing of 1.5 ha in 2019, was fundamental in this process of production
increase. In this sense, the incorporation of new farmers into the experience and the
replication of agroecological management on their farms was, without a doubt, a really
positive aspect towards the sustainability of local agricultural management.




Figure 5. Annual olive oil production in Extiercol project. Green bars represent total production 
(Litres) and yellow line annual increase (%). 
An added element in the processing process was the accompanying of the oil bottles 
with a label indicating the individual costs of the production steps for each bottle: pro-
cessing process, workers' salaries, reinvestment in the Extiercol project or land leasing. 
This value label brought the consumer closer to the project, showed its influence and ca-
pacity to reverse the current ways with its consumption. In Spain, the reasons for which 
the consumer buys organic olive oil are usually related to health, food safety and taste 
[69]. However, environmental preservation does not appear among the current consumer 
priorities. Due to the economic and territorial importance of olive groves in Spain and 
especially in Andalusia, it seems necessary to place a greater emphasis on the environ-
mental qualities that olive groves under organic management can offer. In this sense sev-
eral studies have shown how organic olive groves management in Andalusia improves 
the capacity to provide ecosystem services [70–73]. Since the 2018/2019 campaign, the Ex-
tiercol project has incorporated among its products the tomato jars packaged under the 
brand ‘Tomate Rosado’ (Figure 6), with which the project team have had positive experi-
ences. This is a local variety of tomato (Pink Tomato); with this process, as well as extend-
ing the range of products on offer and generating added value, it also provides an outlet 
for possible summer surpluses as well as incorporating the product in the winter months 
when the tomato plant in open air conditions in the climatic conditions where the study 
area is located does not produce, so consumers cannot obtain this product. In 2020, 550 
jars of tomatoes were packaged. Both the processing of olive oil and tomato jars are carried 
out in small processing plants close to the municipality where the products are processed 
under organic and sanitary standards. 
In order to expand the range of products in the consumer network, honey has been 
added to the consumer offering since 2019. As in olive oil production, other beekeepers 
were involved in the production of honey, as the number of own hives in the project is 
not very large. At present, 520 kg of honey is marketed annually, and the intention is to 
continue increasing this product, as well as oil and tomato packaging. 
  
Figure 5. Annual olive oil production in Extiercol project. Green bars represent total production (Litres) and yellow line
annual increase (%).
An added element in the processing process was the accompanying of the oil bottles
with a label indicating the individual costs of the production steps for each bottle: process-
ing process, workers’ sal ries, reinvestm nt in the Extiercol project or l nd leasing. This
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In this phase, the multifunctionality and diversification of the agro-ecological project 
has been highlighted. The relationship with other farmers and agents in the food chain, in 
this case in the processing sector, has been fundamental. These relationships not only fa-
vour an increase in the scale of the project but also improve efficiency, as in the case of 
tomatoes, where there was a reduction in harvest losses. In these sense, future challenges 
for the project include the involvement of a greater number of farmers to bring about a 
significant change in local production methods and the extension of processing to a wider 
range of horticultural products.  
3.5. The Extiercol Project as a Model Case 
The process and methodology developed can be extrapolated to any other place, alt-
hough fundamental aspects such as 1. an analysis that identifies local opportunities, prob-
lems and needs, as well as the assessment of traditional knowledge 2. participatory and 
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that they feel that the initiative is their own and 3. a training process that allow them to 
learn sustainable production methods are important. 
In the replicability of this agroecological model and its extension to a larger scale a 
possible risk is its possible conventionalisation, i.e., the exclusive adoption of certain as-
pects that comply with the organic regulations but not substantially modify the structures 
and methods of conventional agriculture [74,75] that have resulted in the current critical 
situation of the agricultural sector. For example, the monoculture crops are allowed under 
organic regulations, which barely contribute to the agroecosystem’s sustainability [76]. It 
conventionalisation also implies the integration of the organic sector in conventional pro-
cessing and marketing structures in which the production, distribution and consumption 
of organic food implies the processing of organic food into homogenous mass-produced 
commodities, controlled by audited certification and distributed through the mass food 
chain dominated by large companies far removed from the farmers and rural areas [77]. 
Similarly, in line with [78] by simply replacing the synthetic inputs with organic ones 
on the farm, the methods and actions of conventional agriculture are not questioned, with 
the intention that a given input or technique should replace another that was practised in 
conventional agriculture, and, furthermore, that the same results should be obtained as 
before. Thus, in the reconversion of production areas, there is no reconversion in the forms 
of action, nor is there a questioning of previous methods, this process has been detected 
in Andalusia region [79]. In short, the aim is to replace inputs individually, when there 
should be a change in the relationships and ways of acting as a whole, which implies a 
holistic vision of the agro-ecosystem, since, if this is not the case, there is no complete and 
diverse ecological action, and we will be exposed to the risks posed by the imbalances in 
these types of production. 
Throughout the process of this experience, there has been an evolution, a transfor-
mation in the perception of the activity or at least of the components that have developed 
this project with these agro-ecological methods, which has taken the members of the pro-
ject from ‘ignorant to experts’. This means that they are transferring knowledge and other 
farmers are taking on board the management and operating methods that the project has 
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In order to expand the range of products in the consumer network, honey has been
added to the consumer offering since 2019. As in olive oil production, other beekeepers
were involved in the production of honey, as the number of own hives in the project is
not very large. At present, 520 kg of honey is marketed annually, and the inte tion is to
continue increasing this product, as well as oil and tomato packaging.
In this phase, the multifunctionality and diversification of the agro-ecological project
has been highlighted. The relationship with other farmers and agents in the food chain,
in this case in the processing sector, has been fundamental. These relatio ships not only
favour an increase in the scale of the project but also improve efficiency, as in the case of
tomatoes, where there was a reduction in harvest losses. In these sense, future challenges
for the project include the involvement of a greater number of farmers to bring about a
significant change in local production methods and the extension of processing to a wider
range of horticultur l products.
3.5. The Extiercol Project as a Model Case
The process and methodology developed can be extrapolated to any other place,
although fund mental aspects such as 1. an analysis that identifies local opportu ities,
problems and needs, as well as the assessment of traditional knowledge 2. participatory
and collaborative work that aims to include the concerns and aspirations of the participants
so that they feel that the initiative is their own and 3. a training process that allow them to
learn sustainable production ethods are important.
In the replicability of this agroecological mod l and its extension to a larger scale
a possible risk is its possible conventionalisation, i.e., the exclusive adoption of certain
aspects that comply with the organic regulations but not substantially modify the structures
and methods of conventional agriculture [74,75] that have resulted in the current critical
situa ion of the agricult al sector. For example, th monoculture crops are allowed under
organic regulations, which barely contribute to the agroecosystem’s sustainability [76]. It
conventionalisation also implies the integration of the organic sector in conventional pro-
cessing and marketing structures in which the production, distribution and consumption
of organic food implies the processing of organic food into homogenous mass-produced
commodities, controlled by audited certification and distributed through the mass food
chain dominated by large companies far removed from the farmers and rural areas [77].
Similarly, in line with [78] by simply replacing the synthetic inputs with organic ones
on the farm, the methods and actions of conventional agriculture are not questioned, with
the intention that a given input or technique s ould replace another that was practised in
conventional agriculture, and, furthermore, that the same results should be obtai ed as
before. Thus, in the reconversion of production areas, there is no reconversion in the forms
of action, nor is there a questioning of previous methods, this process has been detected
in Andalusia region [79]. In short, the aim is to replace inputs individually, when there
should be a change in the relationships and ways of acting as a whole, which implies a
holistic vision of the agro-ecosystem, since, if this is not the case, there is no complete and
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diverse ecological action, and we will be exposed to the risks posed by the imbalances in
these types of production.
Throughout the process of this experience, there has been an evolution, a transforma-
tion in the perception of the activity or at least of the components that have developed this
project with these agro-ecological methods, which has taken the members of the project
from ‘ignorant to experts’. This means that they are transferring knowledge and other
farmers are taking on board the management and operating methods that the project has
set out since its beginnings, with more farmers appearing who are discordant with conven-
tional methods. In this sense, the implementation of sustainable management including
vegetation cover has been negatively perceived by farmers in some areas [80], and this
perception could be an obstacle to the inclusion of these management systems. In this
case study, the inclusion of farmers’ crops could be the beginning of a transition towards
sustainable models on a larger scale in the analysed area.
In the success of this project, several aspects can be highlighted; among them is
the quality of the products. This is due to their proximity, which allows us to maintain
their freshness and harvest them in an optimal state of maturity, enhancing the flavour
with which they reach the consumer. Consumers are attracted to organic food because
it is produced without synthetic chemicals, and there is a growing interest in healthy
consumption patterns. However, in a significant transformation of production systems
towards more sustainable systems, a high degree of consumer awareness is essential
to demand a real change in the methods applied in conventional agriculture. On the
other hand, the implementation of public policies that encourage the regionalisation of
production and local consumption could be an interesting way to reduce our carbon
footprint and emissions and to maintain populations in rural areas while promoting food
security.
4. Conclusions
The challenge for agriculture posed by the changes arising from the climate change
process or the loss of biodiversity has led to a growing interest in undertaking actions to
promote sustainable agroecosystem models with a new emphasis on agroecology. Small
diversified farms under sustainable management practices such as those analysed by this
study may be typologies that can play an important role in the mitigation of the effects
derived from the climate change process, and thus further attention seems necessary.
Throughout this work, we have shown an agroecological experience in the rural area
that, taking into account its multifunctional character, has developed an agroecological
project to enhance its functions, such as the provision of healthy and quality products, the
maintenance of the population and sustainable local production systems that aim to re-
structure agri-food production. On the other hand, this process has shown how the closer
relations between food production area and nearby urban areas have been fundamental in
connecting both territories and the people who inhabit them and thus connect society with
the sustainable use of agroecosystems. In this study elaborates on important criteria for the
agroecological project development, detailed practical aspects, addresses problems and
discusses the impact of the project in a wider socio-economic setting.
The content of this article could be interest regarding the UN SDGs, the Green Deal,
the Horizon Europe Mission on Soil Health and Food, and the recent activities of the SCAR
strategic working group on Agroecology. In this regard, we think that our practical aspects
and experience as described in the article could be high value to the research community.
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